Background: The health consequences of genocides on children of survivors are increasingly discussed but conclusions have been conflicting. Methods: We systematically reviewed studies from five electronic databases (EMBASE, PILOTS, PUBMED, PsycINFO, Web of Science), which used a quantitative study design and included: (i) exposure to the genocides of Armenians in Nazi Germany, Cambodia, Rwanda and Bosnia; (ii) mental health outcomes; (iii) validated instruments; (iv) statistical tests of associations. Study quality was appraised using a quality assessment tool for genocide studies. PRISMA reporting guidelines were followed. Results: From 3352 retrieved records, 20 studies with a total of 4793 participants involving 2431 children of survivors and 2362 controls met the eligibility criteria. Studies were conducted in seven countries: Australia, Canada, Italy, Israel, Norway, Rwanda and the USAs over the past seven decades, using the Genocide Studies Quality Assessment Tool. Data from the high quality studies provide no consistent evidence that children of genocide survivors are more likely to have mental health problems than comparators who were not children of genocide survivors. Conclusions: Methodological characteristics were associated with findings: studies investigating random samples of genocide survivors did not find an impact of genocides • Epidemiology studies of genocides can improve global mental health services through improved knowledge, and also identification of at risk genocide survivor groups.
on health of children of survivors. Potential confounders (e.g. recent life events, poverty) need further investigation. Future studies of the impact of genocides on mental health should report using a standardized structure, such as the quality tool used here.
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Background
The health of those who survived genocides in the 20th century, and especially the Holocaust, has stimulated a wealth of research on psychopathology which has documented a wide variety of immediate or late-onset psychopathological symptoms. Early researchers coined the term 'Konzentrationslager' (concentration camp) syndrome to capture the diverse psychological symptoms they identified among survivors. 1, 2 They attributed these to the cumulative effects of traumatic adversity on the individual, the family and the community. 3 However these early studies, conducted at a time when psychiatric epidemiology was in its infancy, 4 suffered from a number of weaknesses including selection bias, lack of cultural sensitive measures, unmeasured confounding and lack of comparator groups. 5, 6 The initial studies looked at those who were adults during the Holocaust, although since then those who were children at the time have been studied. 7, 8 Subsequent research has studied survivors of other genocides, including those in Rwanda 9 , Cambodia 10 and Bosnia. 11 These studies have identified associations between experiences of genocides and a wide range of psychopathological symptoms, including posttraumatic stress disorder, anxiety disorders and depression. Further studies focused not on psychopathology of those who survived genocide but rather their resilience. 12, 13 Resilience is understood as the process of overcoming rather than succumbing to the effects of adverse experiences such as genocides. 14, 15, 16 With the passage of time, attention has shifted to the growing number of children (and more recently grandchildren) of genocide survivors. 17, 18 Since the earliest studies in the 1970s, the volume of research has increased considerably. [19] [20] [21] [22] However this has yielded conflicting results, with some studies identifying an increased prevalence of psychological symptoms 20, [23] [24] [25] whereas other studies have found no effect or even increased resilience to other stressors. 26, 27 These differences may reflect various factors, including the particular characteristics of the genocides and the subsequent experiences of those studied, related both to the genocide and to demographic, socioeconomic and other factors. However, there have been genocides besides the Holocaust, each generating additional research on the health of survivors and their children; yet, so far, these have not been brought together and reviewed systematically-something we now do in this paper.
We recognize that, tragically, there have been many atrocities and crimes against humanity committed in the 20th and 21st centuries. Genocide is a crime against humanity characterized by the intent to annihilate a group defined by presumed group characteristics, such as ethnicity, religion or class. We choose genocide as the exposure as it differs from other crimes against humanity in that it is a crime both against a group, defined on the basis of group identity, and against its individual members.
Formally, the definition of genocide is set out in the Convention on the Prevention and Punishment of the Crime of Genocide, 28 which drew on the arguments by Raphael Lemkin that genocide should be considered a crime under international law. 29 The Convention defines genocide as 'any of the following acts committed with intent to destroy, in whole or in part, a national, ethnical, racial or religious group, as such: (a) killing members of the group; (b) causing seriously bodily or mental harm to members of the group; (c) deliberately inflicting on the group conditions of life calculated to bring about its physical destruction in whole or in part; (d) imposing measures intended to prevent births within the group; (e) forcibly transferring children of the group to another group'. 28 It is widely accepted that this definition is not perfect, 30 but since 1948 it has been the official, international legal definition of genocide. 31 Following this definition, the killing of Armenians by Turkey , the Holocaust , and the mass atrocities committed in Cambodia (1975-79) , former Yugoslavia (1992-95) and Rwanda (1994), were defined as genocides. As noted above, each of these genocides has particular characteristics that may impact upon the health of survivors exposed to them and on their children. These characteristics can be divided into pre-genocide, genocide and postgenocide characteristics. The main characteristics of each of the genocides in the 20th century are shown in Table 1 .
Beyond differences in the characteristics of these genocides, another explanation for the heterogeneity of findings from studies of children of survivors may relate to the diversity of study designs (predominance of case reports, small sample sizes, absence of control groups), potential sampling biases (convenience or purposive sampling), unclear exposure definitions, unclear outcome definitions, and lack of standardized instruments. 48, 49 In addition, subsequent life events situations might influence the health of children of survivors. A further issue, adressed in some studies, is that Holocaust survivors and their children may be eligible to obtain financial restitution if a mental health expert testified that either or both were suffering effects of genocidal acts. 50 Given these challenges, we aim to contribute to the understanding of children of survivors' mental health. Specifically we aimed to: (i) review systematically the impact of genocides on the mental health of children of survivors; (ii) apply a quality assessment tool adapted for reviewing literature on genocide studies; and (iii) investigate the influence of characteristics of genocides, methodological issues and subsequent recent and lifelong stressful life events on the mental health of children of genocide survivors.
Methods
We report this systematic review in accordance with the PRISMA statement. 35 
Search strategy
Relevant studies were collected systematically according to the PRISMA guidelines. 51, 52 Articles that examined the transgenerational effects of genocides were sought in:
PubMed/MEDLINE (NCBI); Embase (Elsevier); PsycINFO (EBSCO); Sociological Abstracts (ProQuest); Web of Science, including the Science Citation Index, Social Sciences Citation Index and Arts and Humanities Citation Index (Thomson Reuters); and the Published International Literature on Traumatic Stress (PILOTS) Database (ProQuest). The search strategy was designed to retrieve records that contain text related to genocides, war crimes or ethnic cleansing and terms used to describe transgenerational effects such as children, grandchildren, progeny, intergenerational, etc. (Full search strategies for each database are available in Supplementary Material 1, available as Supplementary data at IJE online.) We applied no date or language limits. The final search was carried out during September 2015 (P.A.B.). The bibliographies of included articles, as well as relevant reviews, were inspected to locate additional studies. The PRISMA flow chart is shown in Supplementary Material 2, available as Supplementary data at IJE online.
Study selection
Studies were included in the current review if they met the following inclusion criteria: (i) observational studies; (ii) published in a peer-reviewed journal; (iii) at least one comparison group; and (iv) used standardized instruments to assess mental health outcomes (details of the instruments used are provided in Supplementary Material 3, available as Supplementary data at IJE online). Studies were excluded if they met any of the following criteria: (i) the article was a systematic or narrative review, discussion paper, book section or meta-analysis; (ii) or reported a therapy/treatment-based intervention; (iii) the study was clinical or took the case study format; [53] [54] [55] (iv) the study had fewer than 50 participants; (v) there was no comparison group; or (vi) there was no validated outcome measurement.
Data extraction
Four investigators (J.L., H.K., M.A., C.M.) double-screened titles and abstracts of all studies to establish eligibility for fulltext screening. J.L. and H.K. resolved any disagreement about eligibility for inclusion in this review by discussing until agreement was reached. Two investigators (J.L., C.M.) extracted the data with a data extraction form. Two investigators (M.A M.M.) checked the extracted data for consistency. We extracted the following information from the studies included in the review: first author, study year, country, specific genocide, exposure definition, study design, study population, number of participants (mean age, standard deviation), sample, outcome, instrument, assessment procedure, confounders Table 1 . Characteristics of pre-genocide-, genocide-and post-genocide characteristics in the mass killing of Armenians, the Holocaust, and the genocides in Cambodia,
Rwanda, and Bosnia
Armenia (1915) (1916) (1917) (1918) Holocaust (1939) (1940) (1941) (1942) (1943) (1944) (1945) Cambodia (1975) (1976) (1977) (1978) (1979) Turkish refusal to acknowledge that deaths amounts to genocide 36, 37 Widely viewed as the archetypal genocide, 38 major stimulus to coining of term 'genocide' 39, 40 Widely accepted as genocide 30, 41, 42 Recognised as genocide 43, 44 Widely viewed as genocide but only the killings at Srebrenica formally recognised as such by the International Court of Justice 45, 46 Reparations - 47 and results. Relevant information from retrieved articles was extracted for a narrative synthesis using the Genocide Studies Quality Assessment Tool, by two reviewers (J.L., H.K.). Heterogeneity in study designs, methods, risk/protective factors, health outcomes and measurement precluded the conduct of a meta-analysis, so the results are presented as a narrative review.
Assessment of methodological quality
We applied a quality assessment tool (the Genocide Studies Quality Assessment Tool, GeSuQ), developed by a group of epidemiologists, psychiatrists, public health experts, anthropologists, sociologists and statisticians. The GeSuQ is based on: (i) the Quality Assessment Tool for Quantitative Studies (developed by the Effective Public Health Practice Project); 56 (ii) guidelines for evaluating prevalence studies in mental health; and (iii) an interdisciplinary consensus process of this paper's authors. (The tool is presented in Supplementary Material 4, available as Supplementary data at IJE online). The GeSuQ comprises 18 items in nine key domains: (i) ethical approval (one item); (ii) external validity and selection bias (three items); (iii) misclassification (two items); (iv) study design (two items); (v) potential confounders (three items); (vi) data collection methods (one item); (vii) withdrawal and drop-out (two items); (viii) power and sample size (one item); and (ix) data analyses (three items). Studies can have between two and eight component ratings, with each component score ranging from 1 (low risk of bias; high methodological quality) to 3 (high risk of bias; low methodological quality). An overall rating for each study was determined based on the component ratings. For example, if eight ratings have been given, a rating of 'strong' was attributed to those with no weak ratings and at least five strong ratings, 'moderate' to those with one weak rating or fewer than five strong ratings and 'weak' attributed to those with two or more 'weak' ratings. To minimize the risk of bias, assessments were completed independently by two reviewers (J.L. and M.A.). The ratings for each of the eight domains, as well as the total rating, were compared and consensus reached on a final rating for each included article.
Although the GeSuQ draws extensively on existing instruments, it has been adapted where appropriate to account for some of the specificities of genocide studies, for example by including specified relevant confounders and the origin of the samples.
Results

Selected studies
The database search returned 3 352 unique records (Figure 1 ).
Based on the inclusion and exclusion criteria, we identified 104 articles. The full text of these articles was obtained and assessed for eligibility; 22 studies, N ¼ 4793 participants, (n ¼ 2431 children of survivors (CoS) and n ¼ 2362 children of non-survivors (ConS), met the eligibility criteria and were included in the final review. The main reasons for exclusion were that papers contained no control group or had small sample sizes. One study was conducted in Australia (n ¼ 585 57 ), two in Canada (n ¼ 742 58, 59 ), five in the USA (n ¼ 667 13,60-63 ), eight in Israel (n ¼ 2298 26, [64] [65] [66] [67] [68] [69] [70] [71] ), one in Italy (n ¼ 124 72 ), one in Norway (n ¼ 65 73 ) and two in Rwanda (n ¼ 312 74, 75 ). These studies examined mostly children of Holocaust survivors, but two eligible studies investigated children of the genocide in Rwanda. 74, 75 
Methodological quality assessment based on GeSuQ
All included studies used an observational study design and were cross-sectional. Using the GeSuQ we assessed six studies as having a low risk of bias and eight a moderate risk ( Table 2 ). In terms of representativeness of the wider population, only six of the studies were rated as 'strong'. The studies evaluated as 'strong' provided information about the validity and reliability of their measures, used a random sampling procedure and provided details about exposure. 65, 76, 74, 68, 69, 77 The definition and assessment of exposure varied, in some studies including those whose parents had been incarcerated in a concentration camp and in others including those whose parents had lived, perhaps for a short period of time, in a country occupied by the Nazis. No study reported conducting a sample size calculation before collecting data, so we did not include this category in Table 2 .
To better understand how potential confounding was assessed, we examined whether studies examined individual characteristics and/or subsequent recent and/or lifelong stressful life events ( Table 3 ). All studies included in this systematic review included age; gender was included in the majority of studies, 26 72 Three studies investigated recent life events, whether as life events without being further specified, 65 war-related events 68 or family-violence-related events. 75 Full details of the studies are in Supplementary Material 5, available as Supplementary data at IJE online. We found no consistent association between being the child of a genocide survivor and adult psychopathology, with most studies finding no significant difference. Effects differed by: (i) sampling procedures such as random sampling versus convenience sampling; (ii) measures used; and (iii) Material 3) . These measures varied by psychometric properties and length. Most studies did not assess recent stressful life events which might increase psychopathological symptoms among children of survivors.
Discussion
We conclude that, from the 20 studies that met our inclusion criteria, no high quality study showed an association between being the child of a genocide survivor and psychopathology. Although we found no consistent effect of being a child of genocide survivors on mental health, given the heterogeneity of the findings, there may be other factors that are relevant in children of survivors, such as those relating to the characteristics of the specific genocide, and the purposive disruption of family bounds. Accordingly, survivors of the Armenian genocide and the Holocaust were less likely to experience rejection or betrayal of their own parents or other family members/friends. 68 In these cases, the genocide may be less likely to undermine basic trust in close relatives. On the other hand, in Cambodia and Rwanda, in many cases children were forced to betray their parents, 75 which might have long-lasting influences on their mental health. This is consistent with the emerging concept of moral injuries. Morally injurious experiences are defined as perpetrating, failing to prevent, bearing witness to, or learning about acts that transgress deeply held moral beliefs and expectations. 92, 93 Examples such as participating in or witnessing inhumane or cruel actions, failing to prevent the immoral acts of others and engaging the victim in acts of transgression are seen as moral injuries. This concept is related to post-genocide characteristics. In the study from Rwanda, there was an adverse association seen in offspring of survivors where those survivors continued to experience adverse living conditions such as witnessing domestic violence. Furthermore, in Rwanda high rates of psychopathology in children were associated with poor living conditions after the genocide. 94 The absence of any consistent finding may also reflect methodological factors. Appropriate sampling procedures are crucial, especially where the sampling method may be associated with the outcome, e.g. purposive sampling or sampling via self-selection might introduce bias. Selfselected persons may be those who experience psychopathological symptoms now, for other reasons, and are looking for causes, such as those that they can attribute to their parents' experiences. Additionally, we found 54 different instruments being used (Supplementary Material 3) which limits comparability of results.
None of the studies adopted a life course approach, linking genocide exposure of the parents and more recent life events affecting the children. Potential moderating recent life events (occurring after the genocide) were only assessed in three recent studies [68] [69] [70] (Table 3) . Among life events studied, family violence was associated with more psychopathologies in the offspring of survivors. 75 Research adopting a life course approach is clearly difficult, given fading memories and recall bias, but is likely to help understand any impact of genocide on the mental health of children of survivors, emphasizing the important role that recent life events play in the development and course of psychopathologies among those whose earlier life renders them either vulnerable or resilient. There may also be selection bias associated with the genocide, with those who had (mental) health problems before genocide having a smaller chance of survival. 95 Thus, genocide survivors may have been protected against mental health conditions through a variety of factors such as genes, personality traits and social and chance factors, some of which may be transmitted to the next generation via either nature or nurture. 69, 90 This review is subject to certain limitations. The most obvious relates to the original research we identified. Thus, the control groups selected varied greatly. Ideally, they would be comparable to the children of survivors in every way except that of their parents' experience. However, this is clearly not the case and, given the complex journeys taken through life by many of these affected families, it is not clear how this could be overcome. Hardly any study assessed the mental health of the parents. That by Roth 75 is an exception, but an important one as it found no evidence that posttraumatic stress disorder in Rwandan mothers was associated with the same problem in their 12-year-old children. Instead, the mother's experience of family violence was important. This provides evidence against transgenerational trauma transmission.
Other limitations relate to the approach taken and the choices made, albeit for what we believe were good reasons. These include the exclusion of 'grey literature'. The research we included from peer-reviewed literature was, as noted above, often subject to considerable weaknesses; so we believe that most material in such grey literature is unlikely to have been of higher quality. The review also employed narrative analysis, rather than meta-analysis, because of the heterogeneity of study designs, outcomes, exposures, risk and protective factors. Yet, the review opens a new perspective on transmission of exposure to genocide and the health of offspring of survivors, suggesting that there is a need for improved quality of studies, including random samples, agreement on standardized validated assessment tools and suitable control groups, to obtain valid assessments of any potential long-term effects Another limitation is that we restricted studies to those linked to mass atrocities defined as genocide, only finding studies of the Holocaust and the genocides in Rwanda and Bosnia and of the Armenians. As noted above, there have been many other mass killings in the 19th, 20th and 21st centuries, such as those by European settler populations of native Americans and Australian aborigines, 96 that have not been termed genocide, for reasons discussed by Moses and Stone, 97, 98 and studies of children of refugees from oppression that falls far short of genocide in other settings, such as Somalia and Bhutan. 99 All of these would benefit from further study. We surmise that our findings are likely to be relevant to those settings too, but this would require a further, much more extensive review to better understand the differences and commonalities of the potential impact on health of survivors and offspring of survivors. In addition, although falling outside the criteria for our review, it is important to note that there is also a growing body of research looking at potential mechanisms for any effects that transcend generations. This research has focused mainly on cortisol responses and epigenetic changes. 100, 101 However, we hope that our approach to the topic, and in particular our use of a specifinstrument for assessing study quality, may allow others to determine whether our findings are generalizable to these other settings.
In conclusion, there is a dearth of high quality studies on the impact of genocides on offspring of survivors. Existing studies are restricted to those with small sample sizes, and many fail to provide information about potential recent traumatic events. This review challenges a view that is widely held, that children of survivors experience increased risks of poor mental health. This view is based on accounts of the experiences of individuals or small groups. However, these are drawn from highly selected groups, often in clinical settings, and lack control groups. It is important to note that we cannot dismiss the possibility that some children of survivors do experience adverse effects that are attributable to their parents' or grandparents' experiences. However, this can only be assessed properly with comparable or the same instruments and in more studies of high quality.
Finally, although interest has entirely appropriately focused on psychopathology of the victims of genocide, there is also a case for examining psychiatric disorders of children of perpetrators. This is likely to be even more difficult, for many reasons, but this should not prevent attempts to do so.
